Structural differences of proteins between solution state and solid state probed by attenuated total reflection Fourier transform infrared spectroscopy.
A Fourier transform infrared (FT-IR) spectroscopic method combined with an attenuated total reflection (ATR) sampling technique has been developed to analyze protein secondary structure in both solid and solution states. The method has been applied to analyze the protein structural differences between solution state and solid state. For alpha-helix dominant proteins, beta-sheet structures increase significantly in the solid state, with significant decrease in alpha-helical structures. For beta-sheet dominant proteins, beta-sheet structures increase only moderately in the solid state. When proteins are re-dissolved in solution, their structures are re-natured to their native structures, as suggested by the fact that their structures in solution state are similar to those determined by X-ray crystallography or other spectroscopic methods in solution state. The ATR sampling technique avoids the high pressure and chemicals that are needed for the conventional potassium bromide (KBr) disc method for solid samples in FT-IR spectroscopy. Our approach from this study demonstrated that ATR sampling is more appropriate for analysis of protein structures in the solid state.